Background: Outcome after operative repair of ruptured abdominal aortic aneurysm (AAA) has traditionally been assessed in terms of survival. This study examines the functional outcome of patients who survive operation. Methods: Consecutive patients who survived open repair over an 18-month period were entered into a prospective case-control study. Age-and sex-matched controls were identified from patients undergoing elective AAA repair. The Short Form-36 health survey was administered to both groups of patients at 6 months after operation. Results were compared with the expected scores for an age-and sex-matched normal UK population. Results: Fifty-seven patients underwent open repair of a ruptured AAA, and 30 survived; no patient was lost to follow-up. There were no significant differences in quality of life between patients who had an emergency repair and those who had an elective repair. Both of these groups had poorer health-related quality of life outcomes than the matched normal population. Surprisingly, compared with the normal population, patients after elective repair had poorer outcomes in more health domains than patients who survived emergency operation. 
Open repair of ruptured abdominal aortic aneurysm (AAA) is burdened with high perioperative morbidity and mortality. Furthermore, its cost in financial terms and resource utilization is significant. 1 Although survivors may return to a normal life expectancy, their functional outcome, in terms of health-related quality of life (HRQoL), remains uncertain. In properly assessing the value of a surgical intervention, functional outcome must be examined alongside the more traditional outcome measures of operative morbidity and mortality. If a survivor of ruptured AAA were returned to a significant level of functional disability despite a near-normal life expectancy, the benefit of intervention would become less apparent. To quantify the efficacy of ruptured AAA repair with accuracy, HRQoL analysis is essential.
Published data on HRQoL after aneurysm rupture are limited. Although it has been suggested that survivors of ruptured AAA repair regain their preoperative quality of life, this rests on retrospective data of uncertain validity. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] A recent review of HRQoL after repair of ruptured aneurysm concluded that prospective data are now needed. 16 This study examines the postoperative HRQoL of survivors of ruptured AAA repair when compared with that of patients undergoing elective AAA repair and that of the general population.
METHODS
Local Research Ethics Committee approval was obtained for this study. Patients undergoing open operative repair of a ruptured AAA over the 18-month period from September 2002 to March 2004 were included in a prospective observational case-control study. Patients were selected for operative intervention and were operated on by one of five vascular surgeons. Ruptured aneurysm was defined as the presence of retroperitoneal and/or intraperitoneal blood in the absence of any other identifiable cause of hematoma other than an aneurysm at laparotomy. A control group of age-and sex-matched patients undergoing elective open repair of asymptomatic AAA during the study period was also identified. Endovascular aortic repair was not used as a therapeutic option for either intact or ruptured AAA during the study period. Demographic and clinical variables for both groups were recorded. The severity of illness was scored by using the Simplified Acute Physiology Score II recorded during the first 24 hours after operation. 17 Patient survival was confirmed by using hospital and general practice records.
The Short Form-36 Health Survey (SF-36; QualityMetric Inc, Lincoln, RI) is a generic HRQoL instrument and comprises 36 questions studying 8 domains of health: physical functioning, social functioning, role limitations due to physical problems, role limitations due emotional problems, mental health, pain, vitality, and general health perception. Each domain scores from 0 to 100, with higher scores representing a better quality of life. The reliability, validity, and consistency of the SF-36 have been confirmed, and its use in the assessment of vascular and aneurysm disease has been recommended. 18, 19 The self-administered UK version of the SF-36 was sent to all patients 6 months after aneurysm repair. This time point was chosen as representing the time by which patients undergoing elective AAA repair regain their preoperative levels of HRQoL. 18 Repeat questionnaires were sent after 2 weeks if no reply was received. Questionnaires were scored according to the methods described by Ware et al. 20 Mean scores and standard deviations were calculated for each group and compared. Further comparison was made between the age-and sex-matched general population data for the United Kingdom. 21 Statistical analysis was performed with SPSS for Windows release 11.0.0 (SPSS Inc, Chicago, Ill). Betweengroups differences were determined by the unpaired t test or Mann-Whitney U test for parametric and nonparametric continuous variables, respectively; P Յ .05 was considered significant.
RESULTS
Seventy-three consecutive patients were admitted with a ruptured AAA during the study period, of whom 57 (78%) underwent attempted aneurysm repair. Reasons for nonoperative management are listed in Table I . Of these 57, 30 (53%) survived to discharge from the hospital and were included in this study. There were 26 men and 4 women of median age 68 years (range, 53-85 years). Twenty-two of the 30 patients had hemodynamic instability, as defined by a preoperative blood pressure of less than 90 mm Hg, before operation. During the same period, 78 patients underwent elective repair of an asymptomatic aneurysm, and 19 underwent urgent repair of an acutely symptomatic aneurysm. Thirty patients with asymptomatic AAA were selected as suitable age-and sex-matched controls. The median age of the 26 male and 4 female control patients was 70 years (range, 59-83 years; P ϭ .440). Patients who had repair of a ruptured aneurysm had a median hospital stay of 14 days (range, 7-59 days), whereas patients undergoing elective operation stayed for a median of 11 days (range, 7-37 days; P ϭ .048). The median Simplified Acute Physiology Score II for patients undergoing ruptured AAA repair was 30 (range, 18-52), and for patients who had elective repair, it was 16 (range, 12-30; P Ͻ .001).
At the 6-month follow-up, all patients in both the study and control groups were still alive. Twenty-eight of the 30 patients who survived ruptured aneurysm repair had been discharged to their homes, one patient required nursing home care, and one remained in a geriatric rehabilitation unit. All patients in the control group were discharged home. The SF-36 questionnaire was self-administered by all but one patient, who required the aid of a proxy. All patients from both groups returned a completed form.
Comparisons of SF-36 scores of the ruptured AAA, elective AAA, and normal populations are shown in Tables II to IV. There was no statistically significant difference between patients who had undergone ruptured aneurysm repair or an elective aneurysm repair in any of the health domains. However, when HRQoL in survivors of aneurysm rupture was compared with that of the matched normal population, the former group had significantly worse outcomes in terms of role limitations due to physical and emotional problems. There were no statistically significant differences in the other six health domains. In contrast, comparison of functional outcome between patients who underwent elective repair and the normal population showed the former group to have significantly worse outcomes in the domains of physical function, bodily pain, and social functioning, as well as role limitations due to physical and emotional problems.
DISCUSSION
Postoperative quality of life is a frequently neglected outcome measure in the assessment of surgical interventions. In contrast, oncologic interventions have been routinely subjected to HRQoL analysis, and the UK Medical Research Council has introduced HRQoL measures into their guidelines for clinical trials. 22, 23 Ruptured AAA repair, and subsequent recuperation, is associated with a major physical and psychological insult. Nevertheless, there are few data on functional outcomes in this situation. This series contains the first prospective data examining HRQoL after ruptured aneurysm repair. Although the limitations of the data are acknowledged inasmuch as preoperative assessment of HRQoL is absent and the sample size is relatively small, the nature of ruptured AAA does not allow the former, and only three retrospective series have individually reported more patients. 5, 6, 12 Multivariate analysis on current data to identify independent predictors of functional outcome has not been performed because the small sample size renders such analysis vulnerable to type II statistical error. Present data show that the quality of life of survivors of ruptured AAA is no different from that of patients who have undergone elective aneurysm repair. Furthermore, this recovery in functional performance is apparent within 6 months of operation. It is interesting that functional recovery is so similar between two groups that are clearly different in terms of illness severity and hospital stay. The 30 patients with ruptured aneurysm are a highly selected group who have survived to reach the hospital, have been selected for operative intervention, have survived operation, and have survived to the 6-month follow-up. Survival after aneurysm rupture is influenced by good preoperative physiological status, and this may predispose these patients to achieving good functional outcomes. 24 Existing studies of HRQoL after elective open repair of AAA have shown that patients regain their preoperative functional status within 3 to 6 months of operation. 18, 25 It would seem, from the present data, that recovery of HRQoL after ruptured aneurysm repair follows a similar time course. However, if HRQoL assessment had been performed at an earlier time point from operation, differences in functional outcome may have been apparent.
Eight previously published series 2,3,5-7,9,14,15 compared HRQoL outcome after ruptured and elective AAA repair. All were retrospective and had a varying duration of follow-up, thus rendering them vulnerable to an even greater selection bias. In contrast, the present prospective data describe a consecutive series of patients with ruptured AAA with a fixed follow-up interval. All but one of the preceding retrospective studies concluded that ruptured aneurysm survivors regain a quality of life similar to that of patients undergoing elective AAA repair. Magee et al 6 are the only authors to have demonstrated a significant deterioration in functional outcome after ruptured AAA repair compared with elective repair. They reported a decrease from near-perfect HRQoL to considerable disability after ruptured aneurysm repair. However, in their series, patients who underwent elective repair were not matched for age and, in fact, were much younger than the patients with ruptured AAA. It is noteworthy that there is relative consistency in SF-36 health domain scores between the present data and the three other studies that have used this instrument. 8, 10, 11 Such a finding across different series supports the conclusion that survivors of ruptured AAA do regain a good quality of life. Although a selective policy of operative intervention has governed this series, the good functional outcomes attained do justify an aggressive policy of surgical intervention for ruptured aneurysm.
The present series shows that survivors of ruptured aneurysm have poorer outcomes in terms of role limitations due to physical and emotional problems when compared with the general population. It is, perhaps, unsurprising that they have some functional disability after such a major surgical intervention. However, no other differences were demonstrated in the other health domains. It is interesting to note that functional outcome after elective aneurysm repair displayed poorer outcomes in more health domains-physical functioning, bodily pain, and social functioning. Taking these results at face value, one would infer that patients who survived ruptured aneurysm repair had a better functional outcome than those who had an elective operation. This, clearly, is counterintuitive. It is likely that this discrepancy is related to the selection of biologically robust individuals for emergency operation; they survive to have a good functional recovery after surgery. A possible alternative is that a near-death experience has a positive effect on an individual's perception of his or her functional performance, resulting in a higher rating of HRQoL.
This study provides benchmark HRQoL data for patients who survive open repair of ruptured AAA. In the future, functional outcomes after endovascular repair can be assessed against these results. 
